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PART  1 


INTRODUCTION 

A.  BACKGROUND .  The  U.S.  Army  Defense  Ammunition  Center  and  School 
(USADACS)  ,  Evaluation  Division  (SMCAC-DEV)  ,  was  asked  by  the  Storaige  and 
Outloading  Division  (SMCAC-DEO)  to  test  the  unitization  procedure  for  the 
Volcano  Mine  System.  This  unitization  procedure  consists  of  unitizing  PA113 
cylindrical  metal  containers  on  a  40'  X  58‘  wood  pallet  base  configured 
seven  containers  high  and  six  containers  wide. 

B.  AUTHORITY.  This  test  was  conducted  in  accordance  with  mission 
responsibilities  delegated  by  the  U.S.  Army  Armament,  Munitions  and  Chemical 
Command  (AMCCOM) . 

C.  OBJECTIVE.  The  objective  of  this  test  is  to  determine  if  the  subject 
unitization  procedures  will  satisfy  the  test  requirements  of  MIL-STD- 1660 . 
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Mr.  A.  C.  McIntosh, 
Test  Engineer 
AV  585-8989 


Ms.  Laura  Fleffer 
Design  Engineer 
AV  585-8927 


ATTENDEES 

Jr.  U.S.  Army  Defense  Ammunition  Center  and  School 
ATTN:  SMCAC-DEV 
Savanna,  IL  61074-9639 


U.S.  Army  Defense  Ammunition  Center  and  School 
ATTN;  SMCAC-DEO 
Savanna,  IL  61074-9639 
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TEST  PROCEDURES 

The  test  procedures  outlined  in  this  section  are  extracted  from 
MIL-STD- 1660 .  Design  Criteria  for  Ammunition  Unit  Loads,  8  April  1977.  This 
standard  identifies  nine  steps  that  a  unitized  load  must  undergo  if  it  is 
considered  to  be  acceptable.  These  tests  are  synopsized  below: 

1.  STACKING  TESTS.  The  unit  load  shall  be  loaded  to  simulate  a  stack  of 
identical  unit  loads  stacked  16  feet  high,  for  a  period  of  one  hour.  This 
stacking  load  is  simulated  by  subjecting  the  unit  load  to  a  compression  of 
weight  equal  to  an  equivalent  16~foot  stacking  height.  The  compression  load 
is  calculated  in  the  following  manner.  The  unit  load  weight  is  divided  by  the 
unit  load  height  in  inches  and  multiplied  by  192.  The  resulting  number  is  the 
equivalent  compressive  force  of  a  16  foot  high  load. 

2.  REPETITIVE  SHOCK  TEST.  The  repetitive  shock  test  shall  be  conducted  in 
accordance  with  Method  5019,  Federal  Standard  101.  The  test  procedure  is  as 
follows:  The  test  specimen  shall  be  placed  on,  but  not  fastened  to,  the 
platform.  With  the  specimen  in  one  position,  vibrate  the  platform  at  1/2  inch 
amplitude  (1  inch  double  amplitude)  starting  at  a  frequency  of  about  3  cycles 
per  second.  Steadily  increase  the  frequency  until  the  package  leaves  the 
platform.  The  resonant  frequency  is  achieved  when  a  1/16-inch-thick  feeler 
may  be  momentarily  slid  freely  between  every  point  on  the  specimen  in  contact 
with  the  platform  at  some  instance  during  the  cycle  or  a  platform  acceleration 
achieves  one  plus  or  minus  zero  point  one  G.  Midway  into  the  testing  period 
the  specimen  shall  be  rotated  90  degrees  and  the  test  continued  for  the 
duration.  If  failure  occurs,  the  total  time  of  vibration  shall  be  two  hours 
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if  the  specimen  is  tested  in  one  position;  and  if  tested  in  more  than  one 
position,  the  total  time  shall  be  three  hours. 

3.  EDGEWISE  DROP  TEST.  This  test  shall  be  conducted  by  using  the  procedures 
of  Method  5008,  Federal  Standard  101.  The  procedure  for  the  Edgewise  Drop 
(Rotational)  Test  is  as  follows:  The  specimen  shall  be  placed  on  its  bottom 
with  one  end  of  the  base  of  the  container  supported  on  a  sill  nominally 
6  inches  high.  The  height  of  the  sill  shall  be  increased  if  necessary  to  ensure 
that  there  will  be  no  support  for  the  base  between  the  ends  of  the  container 
when  dropping  takes  place,  but  should  not  be  high  enough  to  cause  the 
container  to  slide  on  the  supports  when  the  dropped  end  is  raised  for  the 
drops.  The  unsupported  end  of  the  container  shall  then  be  raised  and  allowed 
to  fall  freely  to  the  concrete,  pavement,  or  similar  underlying  surface  from  a 
prescribed  height.  Unless  otherwise  specified,  the  height  of  drop  for  level  A 
protection  shall  conform  to  the  following  tabulation. 

GROSS  WEIGHT  NOT  EXCEEDING  DIMENSIONS  ON  ANY  EDGE  HEIGHT  OF  DROP  LEVEL 

NOT  EXCEEDING  A  PROTECTION 


Pounds 

Inches 

Inches 

600 

72 

36 

3,000 

no  limit 

24 

no  limit 

no  limit 

12 

4.  IMPACT  TEST.  This  test  shall  be  conducted  by  using  the  procedure  of 
Method  5023,  Incline-Impact  Test  of  Federal  Standard  101.  The  procedure  for 
the  Incline-Impact  Test  is  as  follows:  The  specimen  shall  be  placed  on  the 
carriage  with  the  surface  or  edge  which  is  to  be  impacted  projecting  at 
least  2  inches  beyond  the  front  end  of  the  carriage.  The  carriage  shall  be 
brought  to  a  predetermined  position  on  the  incline  and  released.  If  it  is 
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desired  to  concentrate  the  impact  on  any  particular  position  on  the  con¬ 
tainer,  a  4x4  inch  timber  may  be  attached  to  the  bumper  in  the  desired 
position  before  the  test.  No  part  of  the  timber  shall  be  struck  by  the 
carriage.  The  position  of  the  container  on  the  carriage  and  the  sequence  in 
which  surfaces  and  edges  are  subjected  to  impacts  may  be  at  the  option  of 
the  testing  activity  and  will  depend  upon  the  objective  of  the  tests.  When 
the  test  is  to  determine  satisfactory  requirements  for  a  container  or  pack 
and  unless  otherwise  specified  the  specimen  shall  be  subjected  to  one  impact 
on  each  surface  that  has  each  dimension  less  than  9.5  feet.  Unless  other¬ 
wise  specified,  the  velocity  at  time  of  impact  shall  be  7  feet  per  second. 

5.  TIP  OVER  TEST.  This  test  shall  be  performed  only  if  the  weight  and 
balance  of  the  specimen  are  such  that  the  unit  load  will  tip  over  when  an  edge 
is  lifted  significantly  to  form  a  20  degree  angle  with  the  floor.  The 
procedure  for  this  test  is  Method  5018  of  Federal  Standard  101. 

The  procedure  for  the  Tip  Over  Test  is  as  follows;  The  specimen  shall  be 
placed  on  its  bottom  and  slowly  tipped  until  it  falls  freely  (by  its  own 
weight)  on  its  side  to  a  smooth  level  concrete  slab  or  similar  unyielding 
surface.  Unless  otherwise  specified,  two  of  these  tip  overs  shall  be  made, 
one  on  each  side  or  180  degrees  apart  on  a  cylinder.  A  record  shall  be  made 
of  any  changes  or  breaks  in  the  container,  such  as  apparent  racking,  nail 
poke,  or  broken  parts  and  their  locations.  The  packing  (blocks,  braces, 
cushions,  or  other  devices)  and  the  contents  shall  be  examined  carefully  and  a 
record  made  of  their  condition. 

6.  FORXLIFTING  TEST.  This  test  shall  be  conducted  by  using  the  procedures  of 
Method  5011  of  Federal  Standard  101,  Procedure  6.2,  Lifting  and  Transporting 
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by  Forklift  Truck.  The  forklift  hazard  course  that  will  be  used  is  shown  in 
Figure  1.  The  procedure  for  the  lifting  and  transporting  by  forklift  truck 
test  IS  as  follows.  The  specimen  shall  be  lifted  clear  of  the  ground  by  a 
forklift  truck  at  one  side  of  the  specimen  and  transported  on  the  forks  in 
the  level  or  back  tile  position  across  the  alternate  hazard  course.  The 
forklift  must  carry  the  specimen  over  the  hazard  couse  in  about  23  seconds 
and  then  shall  be  brought  to  a  stop.  The  specimen  shall  be  carefully 
observed  during  the  traverse  and  while  the  forklift  is  at  a  stop  for  any 
damage,  evidence  of  inadequacy,  or  deflection  of  the  specimen  that  might 
cause  damage  or  displacement  of  the  contents.  The  specimen  shall  be  then 
lowered  onto  the  ground.  The  forklift  shall  be  moved  from  the  side  to  the 
end  of  the  specimen.  The  forks  shall  be  run  under  the  specimen  as  far  as 
possible  and  then  operated  to  lift  the  end  6  inches.  Observe  the  specimen, 
particularly  in  the  vicinity  of  the  ends  of  the  forks  and  record  observa¬ 
tions.  If  the  specimen  can  thus  be  lifted  clear  of  the  floor,  transport 
on  the  forks  over  the  same  hazard  course  and  record  observation.  If  it 
cannot  be  thus  lifted,  report  the  length  of  forks  used  and  state  that  the 
specimen  could  not  be  carried  on  the  forklift  truck  at  either  end. 
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PART  4. 


TEST  EQUIPMENT 


1 .  TEST  SPECIMEN. 

a.  Drawing  Number:  Unitization  Procedures,  FSA  63/12-66  (or  19-48-4079/12) 

b.  Width:  44-l/2‘ 

c.  Length:  59' 

d.  Height:  40-3/4‘ 

e.  Weight:  2,675  lbs. 

2.  COMPRESSION  TESTER. 

a.  Manufacturer;  Ormond  Scientific 

b.  Platform;  60  inches  by  60  inches 

c.  Compression  Lirlt:  50,000  pounds 

d.  Tension  Limit;  50,000  pounds 

3.  TRANSPORTATION  SIMULATOR. 

a.  Manufacturer;  Gaines  Laboratory 

b.  Capacity;  6,000  pound  pallet 

c.  1/2-inch  Amplitude 

d.  Speed;  50  to  3000  cpm 

e.  Platform;  5  foot  by  8  foot 

4.  INCLINED  RAMP. 

a.  Manufacturer;  Conbur  Incline 

b.  Impact  Tester 

c.  10  Percent  Incline 

d.  12-Foot  Incline 
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TEST  RESULTS 


1 .  STACKING  TEST. 

Pallet  Weight:  2,675  lbs. 

Pallet  Height:  44-i/2  in. 

Test  Load  Weight:  12,000  lbs. 

The  subject  unitizationprocedure  was  loaded  to  13,000  lbs  compression 
for  a  period  of  one  hour.  At  the  end  of  this  period  of  time,  the  com¬ 
pressive  load  decreased  to  11,700  lbs.  When  the  compression  load  was  re¬ 
moved  from  the  test  specimen,  no  measurable  deformation  in  the  load  was 
evident . 

2.  REPETITIVE  SHOCK  TEST.  The  subject  pallet  successfully  passed 
longitudinal  transportation  simulation  test  for  90-minute  period.  Rotating 
the  pallet  90  degrees  and  subjecting  it  to  a  second  9C-minute  period  in  the 
transportation  simulator  caused  no  damage  to  the  pallet  or  strapping.  In 
order  to  achieve  a  1/16'  clearance  between  the  pallet  and  the  transportation 
simulator  bed,  the  equipment  was  operated  at  200  rpm. 

3.  EDGEWISE  DROP  TEST.  Each  side  of  the  Volcano  pallet  base  was  placed  on 
a  beam  displacing  it  6"  above  the  floor.  The  opposite  side  was  raised  to  a 
height  of  24'  above  the  floor  and  then  dropped.  This  process  was  accom¬ 
plished  on  all  four  sides  of  the  pallet.  When  the  pallet  was  dropped  in  a 
longitudinal  orientation,  the  center  skid  had  a  tendency  to  separate  from 
the  center  post.  This  skid  did  not,  however,  become  completely  disengaged 
from  the  unitization.  No  other  significant  observations  were  noted. 
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4.  IMPACT  TEST.  The  inclined  impact  test  consists  of  placing  the  Volcano 
mine  pallet  on  an  inclined  sled  with  2‘  of  the  pallet  projecting  over  the 
edge  of  the  sled.  The  sled  is  then  raised  approximately  8'  up  the  inclined 
ramp  and  allowed  to  accelerate  and  impact  into  a  solid  wall.  This  test  is 
repeated  once  on  each  side  of  the  pallet.  After  impacting  on  each  side,  the 
Volcano  Mine  System  unitization  procedure  exhibited  no  damage  to  external 
packaging  or  unitization  materials. 

5.  TIP  OVER  TEST.  This  test  was  not  performed  because  of  the  weight  and 
balance  of  the  specimen;  in  that  this  unit  load  will  not  tip  over  when  an 
edge  IS  lifted  significantly  to  form  a  20  degree  angle  with  the  floor. 

6.  FORKLIFTIWG  TEST.  The  Volcano  Mine  System  unit  load  was  transported 
by  forklift  over  gravel  roads  and  between  test  stations  in  the  laboratory. 
During  movements  of  the  pallet,  it  was  observed  and  noted  there  was  no 
damage  evidence  of  inadequacy  or  deflection  of  the  specimen  that  could  cause 
damage  or  displacement  to  the  contents. 
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CONCLUSIONS  AMD  RECOMMENDATIONS 

1.  CONCLUSIONS ■  The  Volcano  Mine  System  unitization  procedure  as  tested 
passed  a  compression  test,  transportation  simulation  test,  drop  test,  in¬ 
clined  impact  test,  and  forklifting  test. 

2.  RECOMMENDATIONS .  The  unitization  procedures  for  Volcano  Mine  System 
with  Volcano  mines  packed  in  PA113  containers  have  met  the  requirements  set 
forth  in  MIL-STD-1660  and  should  become  an  official  Army  Materiel  Command 
19-48  series  unitization  drawing. 
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PHOTOGRAPHS 
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DEFENSE  AMMUNITION  CENTER  AND  SCHOOL-  SAVANNA,  IL 


Photo  Mo  1.  This  photo  shows  the  Volcano  Mine  System  pallet  with  PAi;3 
containers  ready  for  the  first  edgewise  rotational  drop.  Drop  height  is 

24'  . 


DEFENSE  AMMUNITION  CENTER  AND  SCHOOL  -  SAVANNA,  IL 

Pho'o  .Vo  j.  Th 3  photo  shows  the  Volcano  Mine  System  oallet  oo  .  ■ 
ready  for  the  second  edgewise  rotational  drop. 


DEFENSE  AMMUNITION  CENTER  AND  SCHOOL-  SAVANNA,  IL 


AMMUNITION  CENTER  AND  SCHOOL-  SAVANNA,  IL 


UNITIZATION  PROCEDURES  FOR  VOLCANO  MINE  SYSTEM 
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U.S.  Army  Defense  Aoiniunition 
Center  &  School 
ATTN:  SMCAC-DEO 
Savanna,  IL  61074-9639 


Seal  for  W  strap  (4  reqd. 


PAUiT  UNIT  DATA 


stop  piece.  2"  x  2"  x  59*  (2  reqd). 


reqd).  Nail  to  the 


APPENDIX  12 

UNITIZING  PROCEDURES  FOR  COMPLETE 
ROUNDS®  PACKED  IN  CYLINDRICAL  METAL  - 
CONTAINERS  ON  4-WAY  ENTRY  PALLETS"  I 
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PAII3  SERIES  CONTAINER 

INDEX 


ITEM  PACEIS) 


GE>£=TAL  notes .  2 

UNIT  DETAIL .  4 

DUNNAGE  details  .  5 

EILIEPS  AMO  INSTALLATION  OROCEOURES 

FOR  Of.'ITTED  CONTAINERS .  6,T 


PALLET  UNIT  DATA 

ITEMS  INCLUDED 

HAZARD  CLASSIFICATION  ^ 

VJEIGHT 

(LBS) 

NSN 

DOOIC 

DOT 

CLASS 

CG 

CLASS 

00 

CLASS 

COCAP 

GROUP 

1345- 

01-233-2030 

01-233-2029 

K04Z 

K045 

C 

A 

I 

(041 1.2 
1.1 

C 

0 

2.741 

2.741 

9 


HAZARD  CLASSIFICATION  DATA  CONTAINED  IN  THE  ABOVE  CHART 
IS  FOR  GUIDANCE  AND  INFORMATIONAL  PURPOSES  ONLY.  VERIFI¬ 
CATION  OF  THE  specified  DATA  SHOULD  BE  MADE  BY  CONSULTING 
THE  MOST  RECENT  JOINT  HAZARD  CLASSIFICATION  SYSTEM  LISTING 
OR  OTT€R  APPROVED  LISTINGISI. 


NOTICE:  THIS  APPENDIX  CANNOT  STAND  ALONE  BUT  MUST  BE 
USED  IN  CONJUNCTION  WITH  THE  BASIC  UNITIZATION  PROCEDURES 
DRAWING  19-43-4D7P-20PM1002. 
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SEE  GE.'£RAL  NOTE  "J"  ON  PAGE  2. 

UNITIZATION  PROCEDURES  CONTAINED  WITHIN  THIS 
APPENDIX  REFER  TO  TFE  VOLCANO  MINE  SYSTEM. 


U.S. 


ARMY  AMC  DRAWING 


OlWlON 

0«U9W»«O 

4079/ 

20PM 

4o 

12 

1002 
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48 


CiriRK  \QTIS 


A.  fniS  AfF*SCOl  cannot  stand  AlCN£  JUT  VL’ST  36  i-S£D  JN  CONJUNCTION 
AITH  me  iASiC  UNiTIZATICri  PROCIDLRtS  ORA.-.ING  J7-i?-iC79-20?MlCa. 
ro  ^RCDbCt  -.N  apwcved  urur  load,  all  *eRriNeNr  prcceducs,  s?eci- 
?iCA::C^.S  and  CRITERU  SET  FORTH  .viTHiN  THE  SASIC  DR.Av.1nO  .MLL  AFPLY 
TO  :h£  iROC-DLRES  CEUNEATED  :n  THIS  APC*NCiX.  anY  EXCcrTICNS  TO 
the  ^IC  ’RCCEDtRES  ARE  SftClFiED  IN  THIS  APPtNCOC. 

8.  D1vE>jSIGNS.  cube  and  aEICHT  of  A  PALLET  UNIT  .‘.ILL  VARY  SUCHaY 
DE?*NCISC  oPCN  THE  ACTUAL  Cl.vS.NSlONS  Of  Th-  3CXES  A.nO  m.E  HEIGHT 
Of  TH*  SrEClFlC  ITE.M  3£:nG  UMTIZcj. 

C.  FOR  OUTLCACING  AND  STORAGE  Of  THE  ITc.vi  CC'/ER£D  3Y  ThlS  A?«5NOO<. 
CONTACT  THE  U.S.  ARMY  :£.=£>*SE  /^.V.VUNl TlCN  CENTER  ^.*.D  SCHOOL,  AT7.'‘»; 
S.MC-.C-D60.  SAVANNA,  .L  6l(r4-J*J9  FOR  SPtCIFlC  ?RCC=OLRAL  OLICANCE. 

0.  FOR  vETTCC  OF  SECURITJO  a  STTU?  CUTTER  TO  THE  PALLET  UNIT.  SEE  OARCC.V» 
ORAV.ING  19-48-4127 -20P1000. 

6.  IF  ITE.MS  COVERED  HEREIN  ARE  wMTlZED  PRIOR  TO  ISSUANa  Of  THIS  APPENDIX, 
THE  30CE5  NUD  NOT  aE  RELT.ITIZED  SGliLY  TO  CONFORM  TO  ThiS  AfctNCiX. 

F.  FOR  details  of  THE  ?An3  SERIES  CCT^TAlfiER.  SEE  U.S.  ARMY  armamENT 
RESEARCH  AND  DEVELOPNiENr  CENTER  DRA.vING  NO.  93904C4. 

CCNTAI.NER  dimensions - 59”  LONG  X  4-7/*a’*  .VIDE  X  6-7. '8"  HIGH 

CCNTAP.ER  CUSS - 1.4  CUIC  FEET  A?®RO() 

CONTAINER  V/EIGHT 

CMTH  RCl-NO)— — - 35  POUNDS  iAPPRGXI 

G.  rr£  UNinZATICN  PROCSuL'PES  DEPICTED  HEREIN  .MAY  ALSO  3E  USED  FOR 
UNITIZING  VINE  CANISTERS  .VHEn  iCENHFlED  av  DIFFERENT  NATIONAL  STOCK 
NUMEcRS  :NSn1  THA.n  .vHAT  IS  SHC’.VN  ON  THE  TITLE  PAGE.  PRGVIOEO  IHc 
container  doss  not  vary  from  what  IS  OELTNEATED  M£R£IN.  mE  EXPLOSIVE 
CLASSiFiCATICN  Of  OTHER  ITEA^  WAY  3£  DIFFEPInT  THAN  WHAf  IS  SHOWN. 

H.  DIMENSIONS  GI';EM  FOR  CLN.NAGc  PIECES  '.VILL  36  FlEuC  CHECKED  ?RlC«  TO 
THEiR  -SSEM5LY  TO  THE  PALLET  i-MT.  CONTAlf^RS  MUST  s|T  SNUGLY  IN  THE 
OUNTOVGc  ASSE.V3UES. 

J,  ms  SPECIAL  pallet  V  :LL  3£  CONSTRUCTED  (N  ACCORDANCE  .MTH  MiLlTARV 
SPECIFICATICn  MIL-P-ISOn.  STYLE  I.  r<'PE  CLASS  I  PALLET  wiTH  THE 
EXa.’HCN  THAT  THE  TCP  anO  aonOM  DECK  3CARCS  WILL  36  59"  LONG 
INSTLAO  Of  ia-.  AU  OTHER  R£OUR£.S‘£NR  SPECIFIED  WiTHIN  MIL-P-ISOII 
FOR  A  STYLE  1,  CYPE  Z.  CLASS  I  PALLET  WIU  APPLY  TO  THE  PALLET  SPECI¬ 
FIED  WITHIN  THIS  DRAWING. 


PAGtZ 
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SEAL  FOR  3/4*  STItAP  (4  tfQO,  )  KR 


ISC/.IETT^IC  VIEW 


SPtCtAL  NOH; 

n€  CONTA(Ne«  C£P(CTEO  (N  TK  (JNIf  tOAO  A«OVt  AHe  COS'STR'JCttO 
WITW  lOTH  LAIERAI  AND  V^RTKAt.  It R LOCKS.  TO  FUNCTIOfN  P®C»t»LV, 

rv€  VERTICAL  KIERLOCKS  (  ?ir'2  )  Mt'3T  Be  PCSITIONcO  UPWARD.  TV'; 
ORIENTATION  WILL  •«CUJ3£  INTERFERENCE  0-  1H  "PINS'  ANC  THE  PLY- 
WOOO  PALliT  dunnage,  for  7>€  LATERAL  INTERLOCKS  TO  FUNCTION 
PROPERLY,  T>C  LATERAL  INTERLOCKING  DEVICES  ON  1>€  RffJGS  OF  A  CON¬ 
TAINER  must*  engaged  with  tk  lateral  interlocking  devices  On 

7>«  RINGS  OF  an  adjacent  container,  lateral  INTERLOCK  ENGAGE¬ 
MENT  C  ACCOMPLISHED  WHEN  CONTAINERS  ARE  LOWERED  ONTO  THE  PALL£T 
UNIT.  T>€  INTERLOCKS  WIU  AL50AID  IN  T>^  PREVENTION  OF  CONTAINER 
MOVEMENT,  BOTH  LATERAL  AND  LONGITUDINAL,  DURING  SHIPMENT  OF  THE 
UNIT  LOAD. 


I 


PAGE  4 


IN0CA1ES  INIEItMEDIAlE 


UrjIT  KTAIL 


PROJ-GT  FSi  eVl?-6' 


<  59'  '2  U-Ol. 


I 

V4  , 


C-'3£S  »’5Ci.  •-  •  <  4-  X  M-«  '4- 

6  -izo).  NAIL  rc  THE  srcp 

'•:2*S  -  *J-5d  na.lS  at  Each 

:'-C. 


''■’LYV.CCO  r!j,*...AG£. 

I  3  ■a  -  X  2  "  .<  *c-  4  »E  -:r' 

'.A’L  'C  9ALL2T  .‘.,’2^*4 
.a!l5.  CLir.CH  AS  ?iCUlR£D 


=^ALL£T  QU.\,\Ar;£  .;SSE*.*5L'^ 

1  8E  ZZ'> 


SrC?  a'ECS.  J-  A  2-  X  59" 
*  >SCC).  nail  :0  Thi 
CPCSS  PIECSS  -v-J-ad 
AT  EACH  jClNf.  -j 


»ali£T  OCNr^Cg  ASSEvaLY. 

'^•L  iACH  CJCS5  ?IECE  TC  TVS 

^ALl£T  :ECK  .V  l.id  .NA/LS. 

Cl^.CH  AS  gCUIttO. — ■■■  ■ — ^ 


> 

40  I 

:4  ^  L, 


INOOTcS  9ALL:' 


f 


PALLET  0LN\AGg  L0CAH0N 


r*  OlAWETEI  HCU.  8  PLACES. 
LOCATt  AS  0tA«.NSiON£0. 


STOP  P«CE,  2"  X  2"  X 
5?-  .7  REQC).-7 


CPC5S  ?fECE. 

I-  X  4-  X  *4-1/4* 

(4  aEOO). 


INTERMEDIATE  DL'riNAGE  AS5lV3LY 

•J  PJQDl 


8ILL  OF  MATERIAL 


TOP  DUNNAGE  ASSEMBLY 

'(  X  lEOO  ) 


-citcss  ptea,  i-  x 

4-  X  44-V*"(4 

lEQO).  NAIL  TO 
TH  STOP  P«C'S 
W/?-«d  NAflS  AT 
EACH  END. 


UNIT  DATA.. 

CUK - 

CONTAINEH  — 
DUNNAGE - 


60.4  CU  PT  <APPPOX) 

-  30  EACH  J  tS  US - 2,550  US  lAPP^X) 

- - -  M  US 


PALUT,  4^  X  5^ - 

STEEL  STRAPPING,  3/4* - 

SEAL  POt  3/4*  strapping  • 
StMUS,  I5/I4*  X  3/4« 
PLYWOOD,  3/R-  — —  ^ 


.  1  ICQO  -  .  95  US 

>37.00*  R£QD  ■■■  —  ■■4.07  US 
4  «QO  '  ■  '■  NIL 
-  14  ICQO  — —  NIL 

.  2.21  SQ  PT  «QO  ^2.2f  iss 


total  WEIGHT  • 


-2,741  US  iAPPftCX) 
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^INOICATIS  PAin 
\  SLftlES  CONPMNER. 


r  PILlfR  (\  SEE  the 

•FIlUR  A-  DETAIL  Or'.  PAGE  ' 


WHEN  SD(  CONTAINERS  ARE  TO  K  OMITTED  FROM  A  PALLET  UNIT.  A  COa^PLIIE 
LAYER  OF  containers  MUST  IE  OMITTED.  WHEN  FIVE  COf'.TAlNEPS  ARE  TO 
IE  OMITTED  FROM  A  PALLET  UNIT.  A  COMeiNATlON  OF  FILUR  ASSEMBLIES 
DEPICTED  ON  page  7  MUST  IE  l6ED.  WHEN  FOUR  OR  USS  CONTAINERS  ARE 
TO  BE  OAMTTEO  FROM  A  PALUT  U  ^IT,  A  COa^INATIOn  OR  OnE  Of  THE 
FILUR  ASSEMBLIES  DEPICTED  On  PACE  7  MAY  BE  USED.  ALL  FILLER  ASSEmBUES 
MUST  BE  II'*STAlUD  In  THE  MIDDU  OF  THE  TOP  LAYER  OR  LAYERS  OF  A  PALUT 
UNIT. 

when  A  -'FILUR  A-  ASSEMBLY  IS  l6ED  IN  CO/WITNADOn  WITH  A  -RUER  I-  OR 
“FILUP  C-  assembly,  the  TIUER  A"  ASSEA^LY  Ml£T  BE  POSITIONED  IN  THE 
SECOND  LAYER  OF  COnTAI/^ERS  FROM  THE  TOP  OF  THE  PAlUT  UNIT  AnO 
MLST  HAVE  ITS  OVERAU  HEIGHT  REDUCED  FROM  6-3 '4-  TO  6* 

WHEN  TVs-O  -FILUR  A"  ASSEMBLIES  ARE  USED  IN  PlAa  Of  TWO  OMITTED  CON¬ 
TAINERS,  THE  filler  ASSE/.'SLIES  WILL  BE  SEPARATED  BY  AT  UAST  CON¬ 
TAINER  TO  INSURE  PROF*R  FILUR  ASSEMBLY  RETENTION  AnC  TO  PRECLUDE 
ASSEMBLY  INTERFERENCES. 


the  top  dunnage  assembly  AND 

strapping  hax'e  been  Omitted  for 
clarity  MRPC3ES. 


DHAIL  A 

THIS  detail  depicts  PROCEDURES  TO  BE  l5E0  WHEN  A 
STANDARD  PALUT  Ui'ilT  mu'.LS  O.^  CONTAINER  IS  TO 
BE  UNITIZED  THE  FILUR  ASSEMBLY  DEPICTED  MUST  BE 
INSTALUO  IN  The  MIDDU  Of  THE  TOP  LAYER  OF  Trtc 
pallet  unit 


DETAil  B 


THIS  detail  depicts  pRCCEDURES  to  be  L5ED  WHEi'.  A  STA.'.D-^PD 
PALUT  UNIT  Mirj'js  THRSE  COi'tTAINERS  IS  TO  Be  U-'.ITIZED.  THE 
FILUR  ASSEMBLY  M’JST  BE  ir-CTALUO  IN  THE  MIDDU  OF  THE  TOP 
LAYER  OF  THE  PALUT  UNIT. 


FILUP  0  RIQD).  SEE  THE  "FILUR  A- 
detail  On  page  7  ANO  SPECIAL 
NOTE  ?  ABOVE. 


DtTAlL  C 

THIS  detail  depicts  PROCEDURES  TO  BE  l£CD  WHEN  A  STANDARX) 
PALUT  UNIT  MINUS  FIVE  CONTAINEP^  IS  TO  BE  UNITIZED.  THE 
FILUR  ASSEMBLES  OCPtCTED  MUST  BE  INSTALUO  IN  THE  MIDOU  OF 
THE  TOP  LAYERS  OF  THE  PALUT  UNIT. 
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riLLfP  INSTALLATION'  PROCEDURES  FOR  Q’AITitD  CONTAIf.TRS 


PROJECT  454  M'P  « 


fj  oz 


p'LL  P«EC£.  !-  X  i  X  3  ^£CCV 

.NAit  rc  r'^c  rif  »i£Ce  ■-•/?-»  nails 

3  3C4IINC  »!£CE.  2“  X  *•  rO  ThC  ST^'jrs  V./7^  .«^1LS  AT 

-5-1/4“^  X  i-1/ S’  7  S?CC'.  NAIL  iACHE-nO.-r 

?£:££  v'3.»c<i  NAILS  a: 


,  —  i~L:T.  '••  X  i-  *.  i-V3-  3  nZD)  NAIL 

y  rc  THE  ri*  ^EC£3  •-/t-'W  nails  at  each 

:NO. 


—  TE  »'ECi.  2-  .<  6'  .'R;P^D-rO-5-l/4‘‘'  X  56  ’  f2  S500K 


-  j£LL  E^iO  Cf  -ILIi?.  AiaEMiLV. 


,  -'.1 


?!LL£P  A 


THIS  FILLfS  ASSeVaiV  'S  fO  2£  'JSED  -vMgN  CN£  OR  T-VO 
CONTAINEW  A»£  70  3£  CvlTTED  ??Cm  a  »ALL£T  jNIT.  OR 
.N  C0#.*8»NAnCN  .‘.ITH  CTVER  FSllSR  aSSEvSL.cS.  3E£ 
SPECIAL  NOTE  2  A. -4)  1  Ol'J  FACE  6. 


-?iLL  PIECE.  X  4-  X  5-3^*-  ^8  ?£Q0).  NAIL 

TO  r>-£  t:e  5'£CE  .v/j-sd  i^ails  ano  ro  >£ 

STRUTS  NAILS  AT  EACH  £N0. 


■NO  BEARING  P|£C£.  2-  X  6* 
,9'e«0-rO-5“V4’*)  X  N-7/8" 
'2  SSCCl.  NAIL  TC  TK  HE 
P€C!3  W.O-ICd  NAIL-  AT  ^ 
•ACH  JCINT,^ - — - - 


Tie  PIECE.  2-  X  4“ 
rRlPP£D-rO-S-V4’*) 
XS6-  U  «£00>. - 


■STRUT,  X  4-  X  \9~-^3'  9  •E'lOI. 
NAIL  ro  THE  ric  PIECES  7-6d  NA.’LS 
AT  EACH  JOINT. 


-seiLSNO  OF  FILUR 


FtLlER  3 


rILL  PIECE,  X  4-  X  6-3/4"  0  REOO). 
nail  TO  THE  TIE  PIECE  NAILS 

ANO  TO  THE  STRUTS  y//2-6d  NAIlS  AT 
EACH  ENO. - - - , 


THIS  FllJiR  ASSEVBLY  IS  TO  BE  USED  WHEN  THREE  CONTAINERS 
ARE  TO  BE  OMITTED  FROM  A  PALLET  UNIT,  C«  IN  COMfINATION 
WITH  07KR  FUifI  ASZM8LSS. 


TIE  Pita.  2"  X  6- 
.HIPPEO-TO- 5-1/4') 
X  54*  (5  RECO).— 


STRUT,  1-  X  4'  X  26-3/4-  (8  REQD). 
nail  to  the  TIE  PIECES  W/‘2-6d  NAIIS 
AT  EACH  JOINT. 


^  SELL  END  OF  FILUR  ASSEMBLY. 


> 


-END  ilAHINC  PIECE.  }■  X  6"  fRIPPEO-rO-5-I/iT 
X  24-3/4-  12  REQO).  NAIL  TO  IVt  HE  PIECES 
W/3-IQa  NAILS  AT  EACH  JOINT. 


FlUiR  C 

THIS  PlLlfH  ASS6M4LY  S  TO  iC  L6E0  WHEN  FOL*  CONTAINERS  ARE 
TO  U  OMITTED  FROM  A  PALUT  UNIT,  OR  IN  COMtlNATION  WITH 
A  -FILUR  A-  ASSEMILY. 


FIlliR  ANO  INSTALLATION  PROCEDURES  FOR  OMITTED  CONTAINERS 


